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THE RESOURCES AGENCY OF CALIFORNIA
DEPARTMENT OF FISH AND GAME
MARINE RESOURCES OPERATIONS
REPORT FOR THE MONTH OF SEPTEMBER 1966
Two Russian fishing vessels were observed off the north coast this month.
A side t,rawl er was observed September 7 by a.n albacore tro11 er • The
vessel was reportedly night-light fishjng, 45 to 50 miles. WSW of Eureka.
The second sovlet vessel, a stern trawler, was observed in southern
Oregon and later in norther~ ~a11forniaJ S~ptember 10, through 13 s
approximately 20 mil~s off shore. The vessel reportedly was conducting
both midwate~ a~d b~tt~ trawling explorations •
.. -'- - ..
Age readings·have been,completed on otoliths'from about 1.600 California'
halibut. The oldest male encountered was 23;, the oldest female.was 30~
The 3D-year old female,hal;but"weighed approximately 40 pounds.
- -' .. - ..
Biologists tagged 20.000-anchovies near San 'Clemente Island in a 5-day
period at the end of the month.
;:L7lJ
More than 25 percent of th~ •.blu~fi.n ,ttJ,n~ tagg~d ~his year have
already been recovered. Some 'of these were at liberty for just over two
months. Recoveries are still beinQ made of bluefin tuna'tagged during1964. - . ~ , ,~ ',.' >,
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1• BOTTOMFI SH
A. Fi shery
Flatfish: The otter trawl fleet landed good catches of flatfish
as favorable weather and high market demand prevailed during the
month.
Dover sole caught from offshore as well as inshore areas dominated
landings at Fort Bragg and Eureka. Increases were also noted in
landings of English, petrale, and rex sole.
Landings at other ports were largely comprised of English and petrale
sole. Good catches of Dover sole were made off San Francisco.
Flatfish landings were light at Monterey, Morro Bay, and Santa
Barbara.
Rockfish: Rockfish landings have remained at high levels at all
ports except Santa Barbara. Major effort for rockfish occurred in
the Monterey and Morro Bay areas. Bocaccio and chilipepper were the
major species in September landings. Significant poundages of
channel rockfish and canary rockfish were also landed.
B. Research
Flatfish: Market sampling of petrale, English and Dover sole for
age, length, and sex composition was accomplished at all ports during
the month.
Revisions on the Monterey Bay English sole manuscript are nearly
complete. Only the age-length variances between observed and calcu-
lated lengths for market and sea samples remain to be evaluated.
Compilations of sea sampling data were continued.
A dover sole tagged in 1962 was recaptured by a Crescent City trawl-
er. Thirty-two petrale tagged in 1964 off central California were
also recovered as was a Pacific halibut tagged recently off Eureka
by the Halibut Commission. All tagged fish were recaptured near
release areas.
Rockfish: Electrophoretic patterns of the protein of rockfish eye
lenses from several species were evaluated. This process has shown
promise in studies of closely allied species.
A manuscript on sablefish tagging was completed and submitted to
P.M.F.C. for publication.
Program is on schedule.
2. SHELLFISH
A. Fi shery
Abalone: Morro Bay fishermen have been averaging about 9 dozen red
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abalones per day, weather permitting, and recelvlng $13 to $14 per
dozen. Daily catches have ranged from 3 to almost 16 dozen with
fishermen expending an average 4.4 diving hours per day.
Generally abalones have been of good quality and exhibiting uniform
shell growth.
Processors are still experiencing some difficulties in selling
abalones but the market crisis, due primarily to competitive
Mexican imports, has ebbed.
Crab: Season closed.
Oysters: The private hatchery at Pigeon Point has been successful
in setting limited amounts of Giant Pacific and Kumamoto oyster seed.
Principle effort prior to this time has been with the European flat
oyster.
A report from a local oysterman indicates that there is a good supply
of seed oysters in Japan. A shortage of seed from Japan has pre-
vailed the last two years.
Coast Oyster in Eureka expects to resume harvesting by October 6.
Shrimp: Shrimp season is open until October 31 in Areas B-1, B-2
and C but no landings were reported during September.
Total statewide landings of ocean shrimp for the season will be
about 1,230,000 pounds. Last season1s landings were 1,425,773
pounds. All but 5,000 pounds were landed in Area A (Eureka-
Crescent City) this season.
The season is closed in Area A. Fishermen have been averaging 2,000
to 3,000 pounds per day out of Brookings and 5,000 pounds at Port
Orford. There have been no reports of shrimp boats fishing off north-
ern California.
B. Research
Abalone: A sampling and tagging cruise in the Morro Bay area
occupied the first half of the month. Details of this cruise will
be covered in the cruise report.
Another tagged red abalone was recovered near Pt. Estero. This
represents the third recovery from our May tagging cruise.
One week was spent surveying an area about one mile outside the
Golden Gate where the Bay Area Rapid Transit (BART) has been
authorized to dump dredgings from San Francisco Bay.
We employed SCUBA, a bottom trawl, crab traps and a bottom grab
sampler to survey the area. Don Lollock, pollution bioanalyst of
Region III assisted in coordination and field operations.
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Crab: A total of 53 commercial crab traps was fished over a~3~day
period in an area just west of Seal Rocks, San Francisco. This area
has been designated as the dumping site for material being removed
in the construction of the Oakland - San Francisco Tunnel. The
traps were used as part of a biological survey conducted in the area.
A total of 564 market crabs was taken: 560 males and 4 females. Of
the 560 males caught, 559 were hard, 1 was soft; 234 showed mating
marks and only 12 were of legal size. Four tows made with a drag
net to survey the fish population yielded 28 juvenile market crabs
(with an average shoulder width of 29 mm) and 9 adults.
Twenty tagged crabs have been placed in Steinhart Aquarium to
determine retention time of the vinyl-plastic spaghetti type tag.
At Eureka three Humboldt Bay trawling stations were sampled, and
one additional 1/4-mile tow was made in shallow water off Buhne
Point. The catches from the regular stations contained the usual
species of fish, and shrimp, and 154 market crabs. The new station
produced 126 market crabs; 179 of the crabs were from the 1965
year-class, the remaining 101 crabs were from the 1966 year-class.
Oysters and Clams: Samples of Giant Pacific and Kumamoto oyster
seed from the Pigeon Point hatchery were placed in trays at
Bolinas Bay and at the port of Redwood City in San Francisco
Bay. Data will be obtained in regard to survival and growth.
Shrimp: The post season survey of the Area A bed was completed on
September 10. A total of 156 tows were made in the 270 square mile
survey area. The average catch per hour, excluding catches under
34 pounds, was 162 pounds. On the preseason cruise in April, we
averaged 355 pounds per hour. The year-class composition of our
samples was:
1966
1965
1964
1963
71.9
16.8
11.0
.3
percent
II
II
II
The 1966 year-class appears to be quite strong, perhaps as large
as the incoming year-class produced in 1964.
The port sampler spent most of the month sampling shrimp at Oregon
ports. He collected and worked up 23 samples from Port Orford and
33 samples from Brookings. Counts per pound ranged from 97-107
with a mean of 100. In addition, he examined 60 hake stomachs at
Port Orford and 120 stomachs at Brookings. Some of the hake
stomachs contained as many as 200 to 300 juvenile shrimp.
Project is on schedule.
3. SHELLFISH AND BOTTOMFISH DATA ANALYSIS (Bartlett Project 68-0)
Two Marine Biologist III positions assigned to the project have
been filled. The activities in the project have been planning and
training in handling data~
As part of the initial planning, discussions were held with staff
scientists of the Shellfish and Bottomfish Programs 0 Their opinions
and knowledge provided background for establishing overall procedureso
and priorities for the data analyses.
The immediate goal of the project is to devise an information retrieval
system for the shellfish and bottomfish data. In this regard, train-
ing in FORTRAN and INFOL computer languages was started. Methods
of establishing an inventory of the data were explored. An inventory
accomplished through the retrieval system by using INFOL appears
promising.
First hand knowledge of a trawling operation was gained by spending
a day aboard the trawler, LA PAZ, fishing out of Moss Landing.
Training in the use of data processing machines was given to one
project member by the Biostatistics Section, Terminal Island.
A Marine Biologist II position and a clerk position of the project
are still vacant.
4. PESTICIDE MONITORING (BoCGFo Contract)
Sampling of oysters for the Pesticide Monitoring Program continued
on schedule in September.
Analysis of data received through July from Dr. Po Ae Buttler,
Director of the Gulf Breeze Biological Laboratory, Gulf Breeze,
Florida reveal DOE, DOD, DDT and Dieldrin in concentrations ranging
from a trace to 285 ppb. Past investigations have found additional
pesticides of the chlorinated hydrocarbon group present within
this range of concentrations in our more polluted bays.
It may be that this pollution is too intermittent to appear regular-
ly in shellfish. Also~ Alderin will often appear in residues as
Dieldrin and therefore would not be detected.
Project is on scheduleo
5. SHELLFISH LABORATORY OPERATIONS (Bartlett Project M64Rl)
Training in shellfish culture methods, algal culture, diseases, and
marine laboratory operation and construction were completed. The
majority of the work was done at BoC.Fo laboratories at Milford,
Conn. and Oxford, Mdo Other marine biological laboratories visited
included Woods Hole, MassQ; University of Rhode Island Marine
Station; and Public Health Depuration Laboratory at Narragansett,
Rhode Island; Virginia Institute of Marine Science, Gloucester,
Virginia; and VIMS eastern shore laboratory at Wachapreague,
Virginia; and a commercial oyster hatchery on Long Island, New York.
Preliminary work on the basic plan of the laboratory has been started.
Project is on schedule.
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6. OYSTER DISEASE AND MORTALITY STUDY (B.C.F, Contract)
Progress in setting up sampling stations in areas other than Humboldt
Bay continues to be delayed by undelivered oyster trays. Histo-
logical examinations of previously collected material was begun dur-
ing the month and the observations are being recorded. There is some
indication that a modification of tissue processing is needed and
further tissue preparation is awaiting delivery of the automatic
tissue processing equipment which should produce better consistancy
of tissue dehydration and staining.
Inability to obtain oyster samples on the routine sampling trip to
Humboldt Bay was caused by lack of sufficient tidal flow, and a second
trip was made at the end of the month. Mortality rates have decreased
among the 1964 year-class at our station. During the period from
August 17 to September 29, 6,3 percent of the population succumbed,
as compared to 14.8 percent during the previous month. The 1965 year-
class continues to survive and grow well. Samples of recently set
Pacific oysters from the Pigeon Point Hatchery were placed at the
Humboldt Bay Station for observation.
During the month the project obtained a Zeiss Photomicroscope which
will greatly facilitate the examination of tissue.
Samples were taken for histological examination and will be held with
samples from last month for future processing.
Project h~s been delayed because of late deliveries of necessary
equipment.
7. PELAGIC FISH
A. Fi shery
Landings in tons September January 1 - September 30
10 yr. mean
Species 1966* 1965 1966* 1965 1955-1964
Anchovy 145 183 18,694 1,924 7,859
Mackere1, jack 615 4,548 15,954 22,286 20,624
Mackerel, Pacifi c 120 1,163 964 1,034 11 , 165
Sardines 25 111 287 793 9,792
Squid 290 74 5,652 7,618 5,213
1,195 6,079 41,551 33.655 54,653
*Estimated. Accumulated landings are revised monthly.
B. Anchovy
Commercial Fishery
Anchovy reduction season starts October 1, and extends to April 30,
1967. Quotas are as follows:
Research
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North of Point Conception
Zones I, II, III
Zone IV
Total
10,000 tons
10,000 tons each
35,000 tons
75,000 tons
Sampling plans and procedures for the forthcoming anchovy fishery
were completed. ,Logbooks were designed, printed and distributed to
the appropriate field offices.
Anchovy tagging near San Clemente Island started September 29. To
date (October 3) 20,000 tagged fish have been released in waters
adjacent to San Clemente Island.
C. Mackerel and Sardines
Fishery
The sardine cannery season opened on September 1 in southern
California. Only a few loads of sardines, totaling about 22 tons,
were landed at the fresh fish markets.
The fleet was tied up during the month awaiting the outcome of nego-
tiations between the unions, boatowners and cannery representatives.
Fishing has not been good and fishermen decided this was a good time
to ask for a 5-dollar per ton increase in the price of mackerel,
sardines, and bonito.
Research
Three sardine samples were taken at the markets.
Jack mackerel otoliths from the 1962-63 season have been aged. This
brings our age readings up to date except for the 1963-64 season and
a series of early years from 1948 to 1952 which are being completed
by John Deinstadt who transferred into Inland Fisheries.
Considerable time was spent completing the 1962-63 sardine age and
length article which was edited by the Bureau of Commercial Fisher-
ies. Time was also spent reading sardine and anchovy scales and
writing abstracts for the Annotated Bibliography.
Sardine
25 tons
Estimated Landings
Jack Mackerel
615 tons
Pacific Mackerel
120 tons
D. Fisheries Resources Sea Survey (Bartlett M63R)
Sea Survey
A survey cruise was conducted in south and central Baja California,
Mexico from September 1 - 21.
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A new type of survey employing extensive use of echo sounding equip-
ment and intensified midwater trawling was tried for the first time
in this area.
Anchovies were the most common and abundant species, but were widely
dispersed with few areas of concentration.~ A relatively low number
of schools was detected by echo sounder and heavy trawl catches were
rare. Anchovy schools were consistently found on the bottom or at
levels of 60-100 fathoms during daylight hours.
Sardines were scarce except in the southern part of Vizcaino Bay
where fair quantities of adults from the fall spawning sub-population
were detected and sampled.
An unfilled AB I position and a MB II transfer necessitated by acute
sea sickness have caused a serious shortage of sea-going personnel.
Data Analysis
The sub-project became fully staffed on the first of September.
One man spent most of the month aboard the ALASKA participating in
cruise 66A7. The project leader spent the entire month reviewing
project objectives and procedures, reports and pertinent literature,
as well as formulating general concepts on how best to coordinate
the work of the two sub-projects.
8. TUNA
A. Albacore
Fi shery
September brought little improvement in the albacore fishery. Cortes
Bank yielded a few fish for about a week and then the "sou thern"
fishery (south of Point Conception) ended. Fishing off Oregon slowed
also, and a large portion of that fleet moved to California waters
where they experienced several short flurries of good fishing between
Cape Mendocino and Point Conception. Unfavorable weather that has
prevailed off central California for the past 2 months continued to
plague the fleet and to limit fishing trips to 3~ or 4-day intervals.
Landings through September were about the same as last year, which
indicates another poor season of around 20 million pounds. The
price per ton rose from $370 to $390 on September 12.
After a Labor Day weekend of fishing around Cortes Bank, the southern
California sportfishery ended abruptly. When weather permitted, the
party boats at Morro Bay made fair catches, but fishing success was
poor compared to recent years.
During periods of good weather, the fleet made good catches of
albacore in the Monterey region during September. Some fish were
taken only a few miles from shore. Some of the local party boats
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participated in this fishery. Two dressed swordfish were landed by
commercial albacore fishermen. Local jig boats were active on one-
day trips, weather permitting. The albacore landed were mostly 15
to 25 pounds apiece. At the end of the month, a few of the larger
albacore bait boats headed north to fish off Oregon, where fishing
was reported as excellent. At the end of the month, arrangement was
made with a Monterey wholesale market to ship about 35 fresh albacore
to the U.S. Bureau of Commercial Fisheries Technological Laboratory
at Terminal Island.
Two shortbill spearfish were caught by anglers aboard San Diego
boats. One each on September 4 and 5.
Research
Two albacore tags were returned. One was picked up in a cannery with-
out any recovery data. The other had been tagged in July southeast
of San Clemente Island and recaptured southwest of Cortes Bank.
Albacore sampling continued at Eureka, Terminal Island, and San
Diego.
Several broadbill stomachs were obtained for the Food Study Program.
B. Bluefin Tuna
Fishery
The 1966 bluefin season appears to be over. No catches have been
made since early September when 78 tons were taken southeast of
Cortes Bank.
The season was relatively short, extending from the last week in May
to the first week in September. However, the estimated catch of 34··
million pounds is well over the previous high of 31.5 million
established in 1962.
The price remained steady at $290/ton, and the fishermen earned about
5 million dollars from bluefin this year.
Research
Scale reading has been completed; 91 percent of the 1,620 samples
proved readable. An initial summary revealed that 43 percent were
one-year-old bluefin, 53 percent two-year-olds, and most of the
rest were threes.
~39
More than 25 percent of the~ bluefin tagged this season have been
recaptured.
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Seven tags were returned during September:
Recaptured Bluefin
No. of Fish Days at Liberty Miles traveled General Direction
(Minimum) traveled
2 No data 184 NW
1 48 165 NW
1 50 198 NW
1 50 219 NW
1 65 264 NW
Six bluefin tagged in 1964 also were recovered this month. They were
caught by the seiner CARIBBEAN which unloaded them in Puerto Rico.
All six fish were at liberty about 23 months and were recaptured from
86 to 400 miles from their release points.
Preparation of two papers for next month1s Pacific Tuna Conference
is underway.
Due to staff vacancies and extra assignments the tuna program has
dropped 40 man-months behind schedule since January 1965.
9. SPORTFISH
A. Partyboat
Research
Age reading of otoliths from 1500 California halibut has been completed.
The oldest halibut encountered in this study was a 30-year old female
that weighed 40 pounds.. Other old fish (one male and one female) were
23 years of age. The heaviest halibut in the sample was a 50-pound
. female. A manuscript discussing the catch of party boat divers is about
ready for editing.
Fishery
Yellowtail and barracuda catches continue to be well above those of
recent years. More kelp and sand bass have been reported through
August 1966 than any like period since World War II.
The 1966 partyboat catch of key species, accumulated through August,
compares with the previous three years as follows:
Through August (nearest 100)
1966 1965 1964 1963
Rockfish 1,151,700 934,400 653,000 699,200
Kelp, sand bass 1,004,100 967,500 873,600 999,700
Barracuda 758,400 369,900 254,600 391,100
Bonito 397,200 497,200 848,900 517,400
Halibut 72,700 73,400 93,600 97,200
Salmon 56,900 45,000 74,100 61,100
Yellowtail
Striped bass
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48,200
23,800
9,100
5,300
32,100
14,500
38,000
*31,500
* 1963 striped bass does not include delta catch.
B. Environmental and Behavioral Studies of Coastal Sport Fishes (DJF22R)
During much of the month, Turner was in communication with Sacramento
assisting them in preparing and properly wording MRO's proposed ex-
panded diving study, for its submission as a RACOR program. This
program, if adequately funded and staffed, should answer many
questions of the near shore marine environment and assist the
Department in properly managing this zone (and its biotic assemblages)
before today's problems are compounded, and with tomorrow's,
threaten this most productive and accessible area. To meet the
recreational and commercial needs of our expanding populace, this
zone must be protected and enhanced; but without a thorough kn·owl edge
of the area and its inhabitants this is impossible.
Project divers were taken to San Clemente Island, aboard the new Patrol
vessel BLUEFIN, to conduct surveys of the island's natural reefs. A
lobster sample was obtained for biological information and to deter-
mine the ratio.of legals to sublegals.
Our new 45-day thermograph was placed in a gO-foot deep cave and our
30-day instrument moved into the shallows (5 feet). Water sempera-
tUbes at San Clemente Island (80-foot depth) ranged from 57 F to
66 F during the past 30 days: the greatest variation in a 24-hour
period boing 80 F. Except for one day (August 31) temperatures were
above 60 F throughout the period.
Considerable time was spent on identifying invertebrates, determining
their position in reef eco-systems and curating our growing museum
collection (used for reference and identificatnon work). Nearly one
man-month of library research was required in identifying and curat-
ing recently collected specimens. Without our close proximity to the
references in the T.I. library over 8-man months of time would have
been necessary.
Young sheephead were observed to sleep during the night, resting in
small crevices and depression in the rocky substrate. These fish
did not appear to be cognizant of the divers or their lights and
often could be touched. Sleeping fish were rose in color with 4 to
6 indistinct whitish bars, differing markedly from their day time
overall red color. Respiratory rate of two individuals were 42 and
48 per minute, somewhat less than the estimated day time rate.
Absolute rates during daytime were unobtainable due to the fish's
more active nature.
Sea urchins (Centrostephanus coronatum) were active at night, forag-
ing several feet in the sandy areas adjacent to the rocks. During
daylight they remain hidden in crevices or under small stones with
only their long spines exposed.
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Project divers observed a second southern scorpionfish, Scorpaenodes
xyris, at San Clemente Island. We had previously collected this
species in a fish poisoning in May, 1966 adding it to the California
fauna. It is a southern dweller, typically found from Baja California
into the area of Panama.
C. Northern California Marine Sportfish Survey (DJF12R9)
Routine sampling of all ocean sportfishing from the Golden Gate to
Yankee Point was continued this month.
Airplane flights were made from the Russian River to Yankee Pt.
Shore and jetty fishermen were tallied throughout this area. Sea
otters were counted from Yankee Point to Monterey. The large group
of animals frequenting the Pacific Grove area over the past two
years have all moved north and are now in the Cypress Point - Point
Joe area.
Project is behind schedule due to vacant Marine Biologist II position.
D. Southern California Marine Sportfish Survey (DJF20R)
Work continued on reports and manuscripts of the past 2 year1s creel
census activities.
Corrected galley proofs of the barracuda study manuscript were
received from the State printer for final checking.
A consultative session was held with Dan Miller and Norm Abramson
regarding programming and processing data for the current F-2l-R
creel census in northern California.
Preparations were made for some preliminary sampling and monitoring
for skin diving meets in Long Beach Harbor in early October.
Vacation accounted for the remainder of project personnel IS time.
Project is on schedule.
10. SPECIAL PROJECTS
A. Southern California
Sick leave took some time at the end of August and the first week in
September.
An evaluation of the probable effects on marine species which would
result from the extensive development proposed for upper Newport
Bay, plus recommendations, were completed for Sacramento headquarters.
An evaluation of a proposed fishing pier for the beach area of Port
Hueneme, requested by the Wildlife Conservation Board, was also
completed after a visit to the area.
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Four days were devoted to the red tide research project.
Considerable time was devoted to the Santa Monica Bay Trawl Study
manuscript and drawings.
Project is almost on-schedule.
B. Northern California
A set of four otter boards was built for the 25-foot midwater trawl.
All stations of the San Francisco Bay study were routinely sampled
from the NAUTILUS.
The Plummer Creek fish trap was operated for the last time. The
wooden parts of the trap are collapsing as the result of marine
borer infestation and the wire mesh is breaking down from corrosion.
The trap was constructed in April 1965.
During operation of this trap in a south San Francisco Bay slough,
it was revealed that a rather large assemblage of fish and shellfish
thrive in what is often described as a polluted arm of the bay.
Twenty-four species of fish were taken in the 1/2 inch (stretched)
mesh of the net. The following fish were taken in the greatest
numbers:
topsmelt
shiner perch
3-spine stickleback
bay goby
Large numbers of bay shrimp, numerous mud crabs as well as tunicates,
hydromedusae, mud snails, etc. were also taken in the net. The trap
structure was occupied by barnacles, 2 species of sea anemones,
numerous native oysters, bay mussels and other organisms. The mud
contains soft-shell clams, bent-nosed clams, mud snails, and ribbed
horsemussels and is covered by diatoms.
Project is on schedule.
11. BIOSTATISTICS
A. Data Processing
Regular Reports
The 1965 Fish Catch Bulletin was sent to the editors.
Cannery and processors reports for August were completed and the
letter summarizing the case pack was distributed.
Partyboat catches made in August were tabulated and the letter
summarizing the catch mailed.
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The June statistical reports of landings and shipments were completed
and mailed.
The annual salmon and sablefish reports have been completed and
distributed.
Special Reports:
A table showing the 1965 market crab landings was prepared for Mr.
Ross Hatton, Fish and Wildlife Service, Bureau of Commercial Fisheries.
A report summarizing the quantities and values of fishery products
landed in the Eureka area in 1965 was prepared for Gary Smith, MRO
Eureka.
A list of dealers operating in Monterey and San Luis Obispo Counties
was prepared and transmitted to Don Lollock, Pollution Bioanalyst,
San Francisco.
A report was prepared for Americana Annual - Encyclopedia Americana
showing the poundage and value of the eight leading California
species in 1965.
Work in Progress:
The July statistical reports of landings and shipments are being
processed.
Editing of September partyboat logs and commercial fish receipts is
in progress.
Commercial catch cards for 1963 and 1964 were delivered to Business
Data Processors, Inc. for transfer to magnetic tape.
Field:
Fish dealers in central and northern California were contacted by
the Field Representative, and problems concerning fish receipts
and processor reports were resolved.
B. Technical Assistance and Biometrical Analysis
Mathematical and Statistical Analysis
A preliminary version of a sampling plan for estimating the age
composition of anchovy landings was developed. The plan calls for
selecting first-stage units (boatloads) with probability proportion~
al to size.
Some additional work on the shrimp sea survey sampling plan was
carried out. This was directed at methods of allocating effort
between first and second stage sampling.
An analysis of implicit assumptions involved in the use of pelagic
fish young fish sea survey data for estimating relative abundance
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was undertaken~
Computers:
The shrimp sea survey program was run with data from the Fall, 1966
cruise.
A table of random numbers was generated for use by the anchovy
project in selecting second-stage units from the landings.
Debugging and testing continued on NORMSEP, a program for separating
a mixture of normal distributions into its components. This routine
was written by Victor Hasselblad of UCLA, and Mr. Hasselblad has
supplied us with a number of improvements and modifications.
A stage-one run of the sablefish boat catch analysis program was
completed on 1965 datao
12. FOOD HABITS STUDY (Bartlett Project 6-7-R)
Library research on previous food habits studies was continued.
Approximately 100 stomachs of sublittoral fish from northern
California shrimp beds were examinedg Invertebrates of potential
value as food were identified and a small reference collection of
these invertebrates is being establishedQ
13. VESSELS
No report available this month Q
14. MISCELLANEOUS
A. Meetings, Talks, and Visitors
September 2 . - Willis Evans and Aplin met with We Bo Clausen
at the Richmond Yacht club to discuss development
of the shoreline in the Brickyard Cove portion of
San Francisco Bayo
September 6 Frey attended RACOR meeting in Sacramentog
September 16 - Ganssle went to San Diego to investigate the
possibilities of underwater camera gearo
September 19 - Meeting with representatives of Southern California
Edison, Region 5 and MRO to discuss a proposed
coolant water discharge into Redondo Beach Harbor;
Los Angeles office, TurnerQ
September 19 - Ho Orcutt and W~ Dahlstrom participated in the
hearing at Morro Bay on redescription of a public
damming area.
September 20 - Meeting with Moffat and Nichols engineers, Don Kite-
State Division of Small Craft Harbors - and MRO to
discuss proposed breakwater construction at Avalon
Harbor, Santa Catalina Island, Avalon~ Turner.
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September 20 - Baxter and Petrich met with Arthur De Fever in
San Diego to discuss plans for the replacement of
the N. B. SCOFIELD.
September 21 - Regional Water Quality Control Board 4 (Los Angeles)
meeting; Los Angeles, Turner.
September 22 - Turner met with Robert Sudman, State Department
of Public Health to discuss sampling and monitoring
techniques to be used in studying the effects of
the San Onofre nuclear power steam generating plant
on the marine environment, Terminal Island.
September 23 - Roedel and Baxter attended CalCOFI Committee meeting
in La Jolla.
September 23 - Dr. Ken Chew of University of Washington visited
the Eureka Lab to discuss oyster mortalities in
Humboldt Bay.
September 26 - Carlisle discussed ocean currents and pollution
problems off the Palos Verdes Peninsula with Wayne
Messick, an oceanographer with the Los Angeles
County Sanitation District, Terminal Island.
September 26-27- Messersmith went to Monterey to prepare for the
opening of the anchovy reduction fishery and
deliver the new logbooks.
September 27 - M. L. Rosenthal, businessman from Long Island,
N. Y., visited the Pacific Grove Laboratory to
discuss possible revival of the basking shark
fishery in Monterey Bay. He is interested in
the oil and the leather from the hide of this
species of shark. His interest was aroused by
articles that appeared in California Fish and
Game (Quarterly).
September 27-28 A number of staff members attended the MRO-Wild-
life Protection meeting in Santa Barbara.
September 28-29
B. Personnel
DJF22R personnel met with the D.J. Coordinator
(Jim Ryan) to discuss project budgets, work,
working conditions and the results of our studies.,
During this period field studies were conducted.
Turner, Strachan, Mitchell; San Clemente Island
and Terminal Island.
August 2 - Herbert \.oJ. Frey, promoted to a MB In, effective
August"2.
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August 26 - Friend Whitlock, Motor Vessel Engineman, separated.
September - David Ganssle, MB III, transferred from Delta
Project to Pelagic Fish, Sea Survey, Terminal Island.
September -~ Patrick Tomlinson, appointed Statistical Methods
Analyst II, Biostatistics.
September 1 Richard Heimann, promoted to MB IV, Biostatistics.
September 21 Kenneth Hashagen, transferred from Terminal Island
to Sacramento.
September 26 - Richard Wood, MB II, Pelagic Fish, transferred to
San Francisco Bay Project, FB III TAU.
September 26 - June Thompson, Int. Typist, Pelagic Fish, transferred
to Headquarters, Sacramento.
,
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ANCHOVY POPULATION SIZE
By J. L. Baxter
MRO Reference Number 66-21
Well-known methods of estimating fish population sizes include those
based on data gathered from a fishery, and estimates based on egg and larva
surveys. Since the anchovy fishery has been very minor, biologists have not
had this type of data available for anchovies. Because of this lack of fish-
ery data, population estimates are based on egg and larva surveys conducted
by the U. S. Bureau of Commercial Fisheries, California Current Resources
Laboratory at La Jolla.
The egg and larva survey is a highly sel~:i,~ive, well-conceived, sciell-
tifica11y sound program which is looked upon with the highest regard by the
best fishery biology minds in the world. Briefly, the egg and larva survey
consists of sampling at a systematic pattern of stations designed to cover
the entire spawning range of the sardine and, coincidentally, the anchovy
and extending from about 2 miles to over 200 miles offshore. These surveys
were conducted at monthly intervals from 1951 to 1960 and at quarterly inter-
vals from 1961 through 1965. During 1966 monthly surveys were resumed.
At the August 3 1966 meeting of the Marine Research Committee, Dr.
E. H. Ahlstrom of the U. S. Bureau of Commercial Fisheries gave his estimate
of the present size of the anchovy population based on his egg and larva
surveys.
The measure of anchovy abundance is tied to sardine abundance because
we have a good measure of the sardine population size based on data from
the sardine fishery. Dr. Ahlstrom used 1958 as a reference year because
that was the last year of a substantial sardine fishery and hence a good
population estimate. Because of the high availability of sardines in 1958,
a catch of 126,000 tons was made; this includes Mexico. This catch repre-
sented a 50 percent fishing mortality. At 50 percent fishing mortality,
the adult sardine population would have been on the order of 200- to 250,000
tons (this is being ultra-conservative). During 1958 the ratio of sardine
to anchovy larvae in the egg and larva surveys was 1 to 18.
Bureau scientists have detel~ined that adult anchovies spawn two times
as many eggs per unit of weight than do sardines. Therefore, in their cal-
culations Bureau scientists equate one sardine larva to two anchovy larvae.
This assumes that the mortality rates of the two species between their egg
and larval stages are the same.
Taking this proportion of 18 anchovy larvae for each sardine larva in
the samples as representative of the standing crops of the two species and
Prepared for Fish and Game Commission Meeting, San Francisco,
August 26, 1966.
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allowing for the fact that two anchovy larvae equal one sardine larva,
Dr. Ahlstrom estimated the weight of the 1958 population of anchovies of
California and Baja California was 9 times that of sardines or 1 800 000
, "to 2,250,000 tons.
Based on 1964 data and preliminary data for 1965 and 1966, the anchovy
population has further increased in abundance and has reached a plateau of
2~ times what it was in 1958. Dr. Ahlstrom's estimate of the present size
of the anchovy population is 4,500,000 to 5,625,000 tons. Again this in-
cludes both California and Baja California. Although the portion of the
anchovy population occurring off California (based on these surveys) is
somewhat variable from year to year it exceeded 50 percent in 1964, was
close to 50 percent in 1965, and wa~ again over 50 percent during January
and February cruises of 1966. Therefore, based on a 50-50 split the popu-
lation available to the California fishery at present is 2,250,000 to
2,810,000 tons.
Mr. Radovich, Chief of Marine Resources Branch, feels that Dr. Ahlstrom's
estimates should be reduced somewhat to take into account different mortality
rates for sardines and anchovies. He proposes that the annual survival rate
for anchovies was 1.4 times that of sardines and divides Dr. Ahlstrom's esti-
mates by that factor. Mr. Radovich's factor attributes the entire differen-
tial to deaths between the egg stage and the larval stage. This is the most
conservative position possible and gives a population estimate of 3.2 to 4
million tons. Marine Resources Operations scientists feel the true value
lies somewhere between the two estimates, or about 4 to 5 million tons. This
would mean there are between 2 and .z~ million tons of anchovies off California.
Recent surveys showed that about 10 percent of the total population (400-
500,000 tons) were north of Point Conception. Most of this is in the Morro
Bay area.
All scientists familiar with the program agree that the anchovy popu-
lation has grown to a very large size and has reached a plateau at this
level. We also concur that all of the tonnage figures given are ultra-
conservative. In each step of the calculations, the most conservative
approach possible was used consistently.
In summary, Department marine biologists estimate the anchovy population
is between 4 and 5 million tons, of which one-half is off California or 2- to
2~ million tons.
